The aim of the work reported herein was to determine whether the lack of normal ripening in fruits of rin and nor tomato mutants is due to the presence of ripening inhibitors or to the lack of ripening factors in the fruit. A fruit tissue transplantation technique was developed for this purpose.
with "C-labeled amino acids and implanted with disks from unlabeled fruits.
Normal ripening was not induced in disks of rin and nor tissues implanted in Rutgers fruit although development of yellow or yellow-orange colors associated with senescence of the mutant fruits was accelerated. Disks of Rutgers fruit tissue implanted in fruits of rin and nor ripened normally and concomitant with the intact Rutgers control fruits. The transplanted disks contained 28.8% as much label as found in disks of receptor fruits; thus, significant translocation into the implanted disks occurred. It is concluded that fruits of the mutants do not contain translocatable ripening inhibitors or lack translocatable ripening factors.
A number of reports of naturally occurring mutations which affect various aspects of fruit ripening in tomatoes have been published (1, 2, (4) (5) (6) . Two of these mutants, rin and nor, are particularly interesting because the fruits do not undergo a number of the physiological changes associated with ripening in normal strains. Fruits of the rin mutant have been reported to develop and mature normally but to remain green when normal fruit turn red (5). Little or no change in ethylene or CO2 production has been recorded in fruits monitored for up to 120 days after harvest, though a gradual softening and yellow- 'Journal Paper No. fruits were also tested (n/R; n/n; R/n). The set of transplants between Rutgers fruits (R/R) served as controls for both parts of the experiment. Figure 1 , B and D, show the rates of ethylene evolution for the Rutgers and rin combinations. The combination r/R showed the same pattern and magnitude of rise as found in the control R/R while r/r showed no rise in ethylene production. The R/r combination showed a small rise in ethylene production.
Since ethylene production for the r/r combination was very low throughout we assumed that the small rise in ethylene production in R/r was due to the disks of Rutgers tissue. We used the difference in rates between R/r and r/r to estimate the rate of ethylene production by the disks of Rutgers tissue. The curve traced by the half-closed symbols in Figure lB shows that ethylene production by the Rutgers disks followed a normal pattern during ripening. The vertical arrows indicate the average time from transplantation to the first detectable rise in ethylene evolution which preceded the appearance of red color in Rutgers tissue by about 1 day. Table I shows that there were no differences in time to ripen in Rutgers tissue in the R/R and R/r combinations but there was some delay in the r/ R combination.
There were no significant differences in the rates of CO2 evolution by the Rutgers and rin combinations (Fig. 1, A The data indicate the average time (nl = 4) from transplantation to the first notable increase in ethylene production which preceded the appearance of red color in 'Rutgers' tissue and a yellow-orange color in nior tissue. Numbers followed by unlike letters are significantly different at P < 0.05. No increase in ethylene production was detected in the r/r combination over a storage period of 100 days. 'Rutgers' and riin fruits picked at 65%,' of development were vacuum-infiltrated with 0.3 ml of a '4C-amino acid mixture (25 ,uCi/ml). The receptor fruits were incubated for 2 hr at room temp and then implanted reciprocally with disks from unlabeled fruit. Disks taken from the receptor fruits at this time gave a measure of the distribution of radioactivity at zero time. The transplanted disks were removed and additional disks were cut from comparable locations on the receptor fruits 13 days after transplantation. There were no differences in the movement of radioactivity between the combinations rjR and R 'r and the data were combined. (Fig. 2) were quite similar to those obtained from Rutgers and rin tissues. However, it should be noted that the n/n combination showed a small but significant rise in CO2 and ethylene evolution rates 29 days after transplantation, (Fig. 2, C and D) , accompanied by a color change from green to yellow-orange (Table I) .
However, these results left unanswered the question whether any translocation of metabolites between receptor and donor tissues occurred. To determine whether any such translocation took place the movement of 4C-labeled amino acids w-as studied. Figure 1 and Table I show that ripening was delayed by a few days in Rutgers fruits transplanted with rin disks (r/ R), although the rin disks eventually turned yellow several days earlier than the rin control (r/r). This earlier yellowing in the rin disks in the r/R combination was probably due to exposure to relatively high amounts of ethylene produced by the Rutgers receptors during ripening. In contrast, Rutgers disks transplanted into rin fruits (R/r) ripened in the same period of time as the Rutgers control (R/R) and, according to estimates of ethylene evolution (Fig.  1) , the pattern was normal although the rates were apparently higher than normal. Similar results were obtained for the combination of Rutgers and nor fruit tissues ( Fig. 2 and Table I ).
We concluded from these results that the lack of normal ripening in fruits of rin and nor is not due to the presence of translocatable inhibitors or lack of translocatable ripening factors. Although it is possible that nontranslocatable inhibitors may exist in these fruits, it seems more likely that the fruits lack the capability to produce a key cellular component essential for ripening.
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